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1
VIBRATION ISOLATOR WITH LOW
ELEVATION SEISMIC RESTRAINT

This application claims the benefit of U.S. Provisional
Application No. 61583173 filed Jan. 4, 2012.

BACKGROUND

This invention is in the field of vibration and seismic iso-
lators. Specifically this invention relates to a seismic isolators
intended as a replacement for traditional type isolators.

Typically traditional type isolators are used for large pieces
of equipment, often placed outdoors. Because of changes in
building codes, there is a requirement for higher restraint
capacities which render traditional type isolators obsolete. In
the past, multiple smaller snubbing elements were used on
this type of isolator, but under test conditions it was found that
they did not share the load equally and could not be counted
on to achieve their full design capacity

A seismic isolator is desired which would not suffer from
such load sharing issues. Further, a seismic isolator is desired
in which the lower portion of the housing would have a lower
profile to reduce the loads on the attachment hardware, and
wherein the snubbing elements could be removed and
replaced without disturbing the supported equipment.

SUMMARY

A vibration isolator with low elevation seismic restraint
comprises a support member, at least two vibration isolating
members, a top plate, a seismic snubber and a snubber limit
plate. The vibration isolating members, are seated on the
support member opposing end portions. The top plate has a
middle portion and opposing end portions, wherein the top
plate spans over the vibration isolating members, such that
the vibration isolating members are between the support
member and the top plate. The seismic snubber has a shaft
element that is mounted to the top plate on one end. A snub-
bing limit plate is mounted to the support member such that it
spans the U shaped support member middle portion, wherein
the shaft member second end is between the snubbing limit
plate, and the support member. The shaft member passes
through the support member via a through-hole, and a first
snubber element mounted to the shaft element second end,
such that seismic movement is limited by the snubbing limit
plate and the support plate

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a side view of a vibration isolator with low
elevation seismic restraint according to an aspect of the inven-
tion.

FIG. 2 is cross section of a vibration isolator with low
elevation seismic restraint according to an aspect of the inven-
tion.

FIG. 3 is an isometric view of a vibration isolator with low
elevation seismic restraint according to an aspect of the inven-
tion.

FIG. 4 is a cross section of a vibration isolator with low
elevation seismic restraint according to an aspect of the inven-
tion.

FIG. 5 is a side view of a vibration isolator with low
elevation seismic restraint according to an aspect of the inven-
tion.

FIG. 6 is a side view of a vibration isolator with low
elevation seismic restraint according to an aspect of the inven-
tion.
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FIG. 7 is a cross section of a vibration isolator with low
elevation seismic restraint according to an aspect of the inven-
tion.

FIG. 8 is an isometric view of a vibration isolator with low
elevation seismic restraint according to an aspect of the inven-
tion.

DETAILED DESCRIPTION

Various aspects of the invention are presented in FIGS. 1-4
which are not drawn to scale and in which like components
are numbered alike. Referring now to FIGS. 1-4, according to
an aspect of the invention, a vibration isolator with low eleva-
tion seismic restraint comprises a support member, at least
two vibration isolating members, a top plate, a seismic snub-
ber and a snubber limit plate.

The support member 6 has a middle portion 26 and oppos-
ing end portions 36, wherein the middle portion 26 is U
shaped. The support member is the portion of the seismic
isolator which would be mounted to the mounting surface. In
a typical installation the opposing end portions would be
mounted to the mounting surface, but alternately it could be a
rail installation. The support member middle portion 26 has a
through hole 27.

The vibration isolating members 4, each have a firstend 24,
and a second end 34, wherein the vibration isolating members
second ends 34 are seated on the support member opposing
end portions 36. According to an aspect of the invention, the
vibration isolating members are springs. If they are springs,
then they are seated on the support member in spring cups 11
to ensure that they maintain position.

The top plate 1 has a middle portion 21 and opposing end
portions 31, wherein the top plate 1 spans over the vibration
isolating members 4, and wherein the vibration isolating
members first ends 24 are mounted to the top plate end por-
tions 31. The top plate is positioned such that the vibration
isolating members are between the top plate and the support
member 6 and the top plate is relatively parallel to the support
member 6 opposing end portions. The support member is
situated such that the U shaped middle portion brings the
support member closer to the top plate than the support mem-
ber opposing end portions.

The seismic snubber 2 has a shaft element 14 having a first
end 22 and a second end 32, wherein the seismic snubber shaft
element first end 22 is mounted to the top plate 1. The first end
of this seismic snubber shaft element is the portion of the
snubber which is mounted to the top plate 1. The shaft ele-
ment may be removeably mounted, or the shaft element may
be integrally mounted to the top plate. The seismic snubber
shaft element 14 passes through the support member through
hole 27.

The first snubber element 13 is mounted to the seismic
snubber shaft element second end 32. There may also be a
second snubber element 20 which would be separated from
the first snubber element 13 by a snubber middle plate. The
first and second snubber elements are mounted to the seismic
snubber shaft element 14 by a mounting mechanism. Accord-
ing to an aspect of the invention, a screw 16 is threaded into
the seismic snubber shaft element second end. Washers may
be fitted to the screw to ensure the attachment of the snubber
elements. According to an aspect of the Invention, the snub-
ber elements are neoprene.

The snubbing limit plate 12 is mounted such that it spans
the U shaped support member middle portion 26, wherein the
seismic snubber shaft element second end 32 is between the
snubbing limit plate 12, and the support member 6. The
snubbing limit plate 12 has an access hole 28 and the mount-
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ing mechanism passes through the access hole 28, and into the
seismic snubber shaft element second end, wherein both the
first and second snubber elements are large enough such that
they will not pass through the access hole.

To provide seismic isolation in both the vertical and hori-
zontal direction, there may further be a lateral snubbing ele-
ment 15, which slides over the seismic snubber shaft element
14. The support member through hole 27 is of sufficient size
to allow clearance for the lateral snubbing element 15 to be
passed through, with clearance. According to an aspect of the
invention, the lateral snubbing element is neoprene. Accord-
ing to a further aspect of the invention, the Support member
through hole 27 is of sufficient size to allow said lateral
snubbing element to pass through with clearance. According
to a further aspect of the invention, the access hole 28 is also
of' sufficient size to allow the lateral snubbing element to pass
through with clearance.

Additional features are the ability to mix and match spring
coils with restraint housings to enable isolators to be opti-
mized for the site conditions. Also, the isolator is made in
such a way so it can be installed right side up or upside down.
This allows the connections between the isolator and the
equipment and the isolator and the structure to be optimized
as well.

According to an aspect of the invention, the unit is designed
so that the screw 16 can be removed, which in turn allows any
spacers, washers and snubbing elements to be slid out to the
sides, and the lateral snubbing element 15 to be dropped out
the bottom. This allows for replacement of the snubbing
element in the field, while installed.

According to an aspect of the invention, the unit may also
have adjustment screws for the vibration isolating members,
allowing for the adjustment of the stiffness of the vibration
isolating members. These screws may extend through the top
plate such that the vibration isolating members can be
adjusted after installation of the unit. In an alternate embodi-
ment, these screws may extend through the support member.

We claim:
1. A vibration isolator with low elevation seismic restraint
for mounting equipment to a mounting surface, comprising:
support member having a middle portion and opposing end
portions, wherein said middle portion is U shaped;

at least two vibration isolating members, each having a first
end, and a second end, wherein said vibration isolating
members second ends are seated on said support mem-
ber opposing end portions,

a top plate having a middle portion and opposing end
portions, wherein said top plate spans over said vibration
isolating members, such that said vibration isolating
members are between said support member and said top
plate, and wherein said vibration isolating members first
ends are mounted to said top plate end portions, wherein
said support member is situated such that said U shaped
middle portion brings said support member closer to
said top plate than said support member opposing end
portions,

a seismic snubber having a shaft element having a first end
and a second end, wherein said seismic snubber shaft
element first end is mounted to said top plate and further
comprising a snubbing limit plate which is mounted
such that it spans the U shaped support member middle
portion, wherein said seismic snubber shaft element sec-
ond end is between said snubbing limit plate, and said
support member, wherein said shaft member passes
through said support member via a through-hole, and a
first snubber element mounted to said shaft element
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second end, such that seismic movement is limited by
said snubbing limit plate and said support member.

2. The vibration isolator of claim 1 wherein said vibration
isolating members are springs.

3. The vibration isolator of claim 2 further comprising
spring cups, wherein said springs are seated on said support
member in said spring cups to ensure that they maintain
position.

4. The vibration isolator of claim 1 wherein said first snub-
ber element is neoprene.

5. The vibration isolator of claim 1 wherein said seismic
snubber shaft element first end is removeably mounted to said
top plate via a mounting mechanism.

6. The vibration isolator of claim 1 wherein said seismic
snubber shaft element first end is integrally mounted to said
top plate.

7. The vibration isolator of claim 1 further comprising a
second snubber element which would be separated from said
first snubber element by a snubber middle plate.

8. The vibration isolator of claim 7 wherein said first and
second snubber elements are mounted to said snubber via said
seismic snubber shaft element.

9. The vibration isolator of claim 8 wherein said first and
second snubber elements are mounted to said seismic snubber
shaft element by a screw which is threaded into the seismic
snubber shaft element second end.

10. The vibration isolator of claim 9 wherein washers are
fitted to the screw to ensure the attachment of the snubber
elements.

11. The vibration isolator of claim 7 wherein said second
snubber element is neoprene.

12. The vibration isolator of claim 1 further comprising a
lateral snubbing element.

13. The vibration isolator of claim 1 further comprising a
lateral snubbing element wherein said lateral snubbing ele-
ment slides over said seismic snubber shaft element, and
wherein said support member through hole is of sufficient
size to allow said lateral snubbing element to pass through
with a clearance.

14. A vibration isolator with low elevation seismic restraint
for mounting equipment to a mounting surface, comprising:

support member having a middle portion and opposing end
portions, wherein said middle portion is U shaped;

atleast two vibration isolating members, each having a first
end, and a second end, wherein said vibration isolating
members second ends are seated on said support mem-
ber opposing end portions,

a top plate having a middle portion and opposing end
portions, wherein said top plate spans over said vibration
isolating members, such that said vibration isolating
members are between said support member and said top
plate, and wherein said vibration isolating members first
ends are mounted to said top plate end portions, wherein
said support member is situated such that said U shaped
middle portion brings said support member closer to
said top plate than said support member opposing end
portions,

a seismic snubber having a shaft element having a first end
and a second end, wherein said seismic snubber shaft
element first end is mounted to said top plate and further
comprising a snubbing limit plate which is mounted
such that it spans the U shaped support member middle
portion, wherein said seismic snubber shaft element sec-
ond end is between said snubbing limit plate, and said
support member, wherein said shaft member passes
through said support member via a through-hole, and a
first snubber element mounted to said shaft element
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second end, such that seismic movement is limited by
said snubbing limit plate and said support member;

wherein said first snubber element is mounted to said snub-
ber shaft element second end with a mounting mecha-
nism, wherein said snubber limit plate has an access hole
and wherein said mounting mechanism passes through
said access hole, and into said seismic snubber shaft
element second end, wherein said first snubber element
is large enough such that it will not pass through said
access hole.

15. A vibration isolator with low elevation seismic restraint

for mounting equipment to a mounting surface, comprising:
support member having a middle portion and opposing end
portions, wherein said middle portion is U shaped;

at least two vibration isolating members, each having a first
end, and a second end, wherein said vibration isolating
members second ends are seated on said support mem-
ber opposing end portions,

a top plate having a middle portion and opposing end
portions, wherein said top plate spans over said vibration
isolating members, such that said vibration isolating
members are between said support member and said top
plate, and wherein said vibration isolating members first
ends are mounted to said top plate end portions, wherein
said support member is situated such that said U shaped
middle portion brings said support member closer to
said top plate than said support member opposing end
portions,

a seismic snubber having a shaft element having a first end
and a second end, wherein said seismic snubber shaft
element first end is mounted to said top plate and further
comprising a snubbing limit plate which is mounted
such that it spans the U shaped support member middle
portion, wherein said seismic snubber shaft element sec-
ond end is between said snubbing limit plate, and said
support member, wherein said shaft member passes
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through said support member via a through-hale, and a
first snubber element mounted to said shaft element
second end, such that seismic movement is limited by
said snubbing limit plate and said support member

further comprising a second snubber element which would
be separated from said first snubber element by a snub-
ber middle plate, wherein said first and second snubber
elements are mounted to said snubber via said seismic
snubber shaft element;

wherein said first and second snubber elements are

mounted to said seismic snubber shaft element by a
screw which is threaded into the seismic snubber shaft
element second end;

wherein said snubber limit plate has an access hole and

wherein said screw passes through said access hole, and
into said seismic snubber shaft element second end, and
wherein said first and second snubber elements are large
enough such that they will not pass through said access
hole.

16. The vibration isolator of claim 12 wherein said lateral
snubbing element is neoprene.

17. The vibration isolator of claim 13 wherein said snubber
limit plate has an access hole of sufficient size such size to
allow said lateral snubbing element to pass through.

18. The vibration isolator of claim 1 further comprising
adjustment screws for said vibration isolating members,
wherein said screws extend through said top plate such that
the vibration isolating members can be adjusted after instal-
lation of the unit.

19. The vibration isolator of claim 1 further comprising
adjustment screws for said vibration isolating members,
wherein said screws extend through said support member
such that the vibration isolating members can be adjusted
after installation of the unit.

#* #* #* #* #*



